Journal of Machine Learning

Editor-in-Chief: Weinan E
Managing Editors: Jiequn Han, Arnulf Jentzen, Qianxiao Li, Lei Wang,
Zhi-Qin John Xu, Linfeng Zhang

Journal of Machine Learning (JML) publishes high quality research papers in all areas of machine learning, including
innovative algorithms of machine learning, theories of machine learning, important applications of machine learning in
Al, natural sciences,social sciences, and engineering etc. The journal emphasizes a balanced coverage of both theory
and practice. The journal is published in a timely fashion in electronic form. All articles in JML are open-access and
there is no charge for the authors.

Bridging Traditional and Machine Learning-based Algorithms for Solving PDEs:
The Random Feature Method

Jingrun Chen, Xurong Chi, Weinan E, Zhouwang Yang

DOI: 10.4208/jml.220726, J. Mach. Learn., 1 (2022), pp. 268-298.

Communicated by: Zhi-Qin John Xu

Category: Theory

Summary for general readers:

Solving partial differential equations is of primary interest in computational sciences and
engineering. There exists a long list of numerical methods, including classical methods such
as finite difference and finite elements, and machine learning-based methods. When solving
low dimensional problems, it remains unclear whether machine learning-based methods
have a real advantage over traditional algorithms. The current work develops a random
feature method that seems to share the merits of both traditional and machine learning-based
methods. It competes well with traditional methods in terms of both accuracy and efficiency.
At the same time, it inherits the flexibility of a machine learning-based method in the sense
that is mesh-free and is particularly suited for problems with complex geometry.
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